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The importance of collaborative education is reflected in recommendations of the Insti-tute of Medicine (IOM) that all health care 
clinicians should be able to “cooperate, collaborate, 
communicate, and integrate care in teams to ensure 
that care is continuous and reliable” and the results 
of previous studies.1-6 Interdisciplinary teamwork is 
coordinated care among practitioners of different 
disciplines, resulting in an interaction that generates 
new knowledge, methods, or perspectives.7 Nancar-
row et al. used the term “interdisciplinary” to refer to 
all members of a health care team (professional and 
nonprofessional staff members) and used the term 
“interprofessional” for teams consisting exclusively 
of professionals from different professions or disci-
plines.8 Some studies in dentistry have used the term 
“interdisciplinary” to describe collaboration among 
members of different specialties.9-14 In this study, we 
used the term “interdisciplinary education” (IDE) to 
refer to training and patient care that takes a multi-
dental specialty approach—encompassing different 
dental specialties regardless of American Dental 
Association (ADA) recognition, in which residents 
learn with, from, and about one another. 
A collaborative education model would meet 
the needs of the 21st century health care system 
in several ways. First, such education allows for 
training that fully captures the day-to-day activi-
ties needed for continuous and timely delivery of 
quality patient care, as opposed to “siloed” training, 
treatment planning, and patient management.2-6 By 
placing the interests of patients at the center of health 
care delivery, this model also encourages providers 
to be sensitive to cultural diversity and to reflect 
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on the impact of individual differences on health 
care outcomes. Second, such a model encourages 
the development of communication skills not only 
with team members but also with patients and their 
families to optimize treatment outcomes. Third, by 
training in collaborative teams, residents learn what it 
means to be a good team player, working with others 
to reduce gaps, redundancies, and errors in treatment. 
Fourth, in 1983, Hursh and Moore argued that, by 
combining inputs from various disciplines, learners 
can challenge conclusions and work toward a more 
comprehensive understanding of a given problem.6 
According to those researchers, a collaborative edu-
cation model providing learners with exposure to 
interactions, concepts, or problems from different 
perspectives may support essential cognitive devel-
opment, allowing not only for knowledge acquisition 
but also for learner-driven development of organizing 
schemes and application of those schemes to new 
clinical scenarios. Such a collaborative model needs 
to be reinforced in graduate residency programs 
through adequate training of residents in collabora-
tive interdisciplinary care.
In dental specialty programs, learning how to 
design evidence-based treatment plans and deliver 
patient care in interdisciplinary teams is the logical 
first step towards interprofessional collaboration, 
an essential model for health care. Trainees need 
to be part of teams in which assumptions and tools 
specific to various dental specialties are applied to 
comprehensive patient care. An interdisciplinary 
model also requires active learner participation to 
be successful. Without the constant requirement 
“to think, challenge, infer, and synthesize disparate 
elements of information,”6 learners will likely not 
be able to integrate the material. This requirement 
implies that advanced dental education programs 
need to have a component in which residents plan 
and execute patient care in interdisciplinary teams, 
as well as participate in classroom activities that will 
prepare them for this model. The accreditation stan-
dards for prosthodontics, for example, require that 
residents “receive instruction in diagnosis and treat-
ment planning as a member of interdisciplinary teams 
in order to develop, implement, and assess treatment 
approaches that optimize therapeutic outcomes.”15 
These requirements support the development of 
an IDE framework that includes competencies and 
milestones for assessment.
Our search of the literature found no publica-
tions defining the specific education and training 
dental residents should receive to function effectively 
in interdisciplinary teams; this absence mirrors the 
gap others have reported in the literature on inter-
professional education.16,17 This gap extends to what 
evaluation tools are optimal to assess collaborative 
team dynamics and interactions.18,19 To support 
learner development, IDE should be taught in rigor-
ous programs with well-defined competencies. As a 
first step toward filling this gap, the aim of this study 
was to assess the extent and type of interdisciplin-
ary education in dental residency programs at U.S. 
dental schools. 
Methods
This study was classified as exempt from over-
sight by the University of Michigan Institutional Re-
view Board (Study eResearch ID: HUM00117292). 
For the study, we designed a 24-item survey based 
on templates for interprofessional education at U.S. 
dental and medical schools.20,21 On our survey, IDE 
was defined as a model in which residents learn 
with, from, and about one another for purposes of 
enhancing collaboration among dental specialties, 
regardless of ADA recognition. The designated spe-
cialties were periodontics, prosthodontics, endodon-
tics, orthodontics, oral and maxillofacial pathology/
radiology/surgery, orofacial pain, oral medicine, and 
restorative dentistry. 
We considered that students in advanced/
postgraduate dental education programs may take 
courses and treat patients in various IDE settings. 
For the learning component of the survey, three 
sections were defined for the IDE settings: didactic 
basic science courses (any basic science courses 
that students in different specialties take together, 
e.g., oral biology, pharmacology);  didactic clinic 
science courses (any clinical science courses that 
students in different specialties take together, e.g., 
implant dentistry); and clinical care (any scenario in 
which students in different specialties treat patients 
together, meaning they treatment plan together and 
complete treatment according to the phases of the 
treatment plan). A programmatic section consisted of 
eight questions on components of the IDE program, 
including the nature of IDE experiences, expected 
outcomes, defined competencies, program support, 
and others. Prior to its distribution, the survey was 
reviewed by the program directors for periodontology 
and graduate restorative dentistry, senior associate 
dean, and associate dean for patient services at the 
University of Michigan School of Dentistry and the 
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program director and chair of endodontics and the 
assistant dean for postgraduate clinical education at 
Tufts University School of Dental Medicine. 
Invitations to participate were emailed to the 
associate deans for academic and/or clinical affairs 
at 65 U.S. dental schools in the fall of 2016, using 
their contact information in the American Dental 
Education Association (ADEA) Directory of Insti-
tutional Members and Association Officers (www.
adea.org/publications/DIM.aspx). Recipients were 
asked to identify their position and the name of their 
institution. They were also asked if their school of-
fered dental residency programs and were requested, 
if applicable, to forward the email to persons who 
were better positioned to complete the survey such 
as the chair of the postgraduate certificate and resi-
dency program committee, director of postgraduate 
education, or associate dean for postgraduate affairs. 
Further, recipients were asked if their programs used 
IDE for didactic basic science courses and/or clinical 
courses and/or treatment/case of cases. 
Qualtrix software was used for the online 
survey and data analysis. The invitation message 
included a URL to a password-protected site for ac-
cessing the survey. The original timeline for response 
was approximately two weeks, and one subsequent 
email was sent to representatives of the schools that 
did not respond. The total elapsed timeline from the 
first invitation to respond to the survey to the closure 
of responses was approximately four weeks.
Results
Of the 65 schools invited to participate, repre-
sentatives of 33 responded. However, two of those 
were eliminated as duplicate responses from the same 
institution, so the overall response rate for the survey 
was 48% (n=31). Eight of the 31 respondents reported 
they had no IDE program at their institution. The 
23 respondents with IDE programs were primarily 
deans, associate deans, or assistant deans. Respon-
dents skipped some survey items, so we report the 
number who responded to each question. Institutions 
whose representatives identified themselves were the 
University of California, San Francisco, University of 
Tennessee, Nova Southeastern University, University 
of Washington, Texas A&M University, University 
of California, Los Angeles, University of Oklahoma, 
University of Michigan, Tufts University, University 
of Connecticut, University of Detroit Mercy, New 
York University, Loma Linda University, Ohio State 
University, Boston University, University of Min-
nesota, University of Iowa, and University of Texas 
at San Antonio. 
Respondents identified graduate program direc-
tors as the main coordinators for IDE activity (74%, 
n=17). The percentage of respondents who rated 
the various leadership positions as very important 
or extremely important for IDE were as follows: 
program director (96%, n=22), division head (58%, 
n=11), chair (48 %, n=11), and dean (43%, n=10). 
A majority of respondents (90%, n=19) reported 
that their IDE program was a required part of their 
academic program (n=21) with about 44% (n=10) 
reporting “advanced and graduate education” and 
30% (n=7) “Office of Academic Affairs” as the home 
of IDE education. 
When asked how important developing IDE 
competence was in their clinical program, out of 14 
who responded to this question, seven (50%) rated it 
as important, and five (36%) as very important. Table 
1 lists the IDE outcomes identified by participants. 
The top three outcomes of IDE identified by more 
than 80% of those respondents were more efficient 
treatment, team-building skills, and improved treat-
ment outcomes. 
The dominant type of IDE learning experi-
ences was some residents from different disciplines 
participating in clinical case group projects and 
small group workshops (Table 2). Out of 13 who 
responded to a question about how faculty members 
teach IDE in their clinics, a majority (77%, n=10) 
said that they teach in separate department-specific 
clinical spaces. The dominant mode of participation 
in basic and clinical sciences courses was in the form 
Table 1. Expected outcomes of interdisciplinary programs, 
by percentage and number of total respondents with 
interdisciplinary programs (N=23)
Outcome Percentage (N)
More efficient patient treatment 96% (22)
Team-building skills 83% (19)
Improved treatment outcomes 83% (19)
Reduction in patient complaints 48% (11)
Other  13% (3)
Note: “Other” responses were “learn about each other’s profes-
sions and respect for each other’s knowledge base”; “residents 
gain knowledge of other specialty treatment techniques, thus 
increasing their overall knowledge level”; and “residents learn 
interdisciplinary communication skills that will help them in 
future practice.”
1216 Journal of Dental Education ■ Volume 82, Number 11
of some residents participating in some courses, with 
80% selecting this option for basic sciences and 77% 
selecting this option for clinical sciences (Table 3). 
In these programs, interdisciplinary participation 
was highest in basic science courses (n=21, 91%) as 
compared to clinical science courses (n=14, 61%), 
treatment planning seminars (n=13, 57%), or de-
livering interdisciplinary patient care (n=14, 61%). 
First-year residents were reported to participate the 
most in IDE experiences (Table 4). 
The survey also identified some challenges 
and barriers to implementing IDE. When asked if 
their program had clearly defined competencies, of 
the 22 respondents, six (27%) said yes, five (23%) 
said maybe, and 11 (50%) said no. Out of 14 who 
responded to the question about how prepared their 
residents were for IDE, four (17%) said not prepared, 
nine (64%) rated them as somewhat prepared, and 
only one (7%) rated them as very prepared. Table 
5 lists some of the barriers to implementing IDE, 
such as academic calendars and scheduling, faculty 
resistance, and not having integrated treatment units. 
Approximately 43% of the respondents said they did 
not have a program at their institution to support 
faculty development on this topic. 
Table 2. Interdisciplinary experiences offered, by number 
and percentage of total respondents with interdisciplinary 
education (IDE) programs (N=23)
Experience Number (%)
Residents from all disciplines participate in  12 (52%) 
a clinical case group project 
Residents from different disciplines participate  11 (48%) 
in small group workshops 
The outcome of IDE care is measured at the  8 (35%) 
completion of each case 
Residents from different disciplines are asked  4(17%) 
to complete peer evaluation forms 
Objective structured clinical examination (OSCE) 3(13%)
Residents from different disciplines participate  2 (9%) 
in a reflective writing piece 
Residents from different disciplines have to take  2 (9%) 
an interdisciplinary case-based written exam 
A patient survey is used to assess inter- 2 (9%) 
disciplinary care 
Residents from different disciplines have to take  1 (4%) 
an interdisciplinary case-based oral exam 
Not assessed at this time 5 (22%)
Other, please specify   4 (17%)
Note: Respondents were asked to select all that applied. 
“Other” responses were “These are selective courses and do 
not apply to all”; “Not inclusive of all programs”; “Residents 
present interdisciplinary cases in a ground rounds venue;  
residents provide interdisciplinary treatment in a clinic setting 
and are assessed by their faculty”; and “Residents present 
cases to an interdisciplinary audience, including faculty  
members from appropriate disciplines.”
Table 3. Extent of participation of residents in basic science and clinical science courses, by percentage and number of 
total basic science/clinical science courses
 Basic Science  Clinical Science 
Extent of Participation Courses (n=20) Courses (n=13)
All residents from all advanced/postgraduate programs participate in all these courses. 20% (4) 23% (3)
Some residents from some advanced/postgraduate programs participate in some of these courses. 80% (16) 77% (10)
Some residents from each specialty participate in these department-specific courses with  25% (5) 23% (3) 
no other specialty students present.  
Residents do not take any of these courses. 0 0
Note: Respondents were asked to select all that applied.
Table 4. Residents’ interdisciplinary participation across years of study, by type of course
 Basic Sciences  Clinical Sciences Interdisciplinary Treatment Interdisciplinary Treatment 
Year (N=21) (N=13) Planning Seminar (N=13) Rendered (N=13)
First year 21 (100%) 13 (100%) 12 (92%) 9 (69%)
Second year 12 (57%) 10 (77%) 11 (85%) 11 (85%)
Third year 4 (19%) 10 (77%) 12 (92%) 13 (100%)
Fourth year 1 (5%) 0 2 (15%) 4 (31%)
Note: Since individual residency programs range from one to four years depending on discipline and program curricula, the smaller 
numbers in years after the first may have been a result of having fewer residents in those years.
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Discussion
With our survey, we sought to identify the 
scope and types of IDE in advanced and postgradu-
ate programs in U.S. dental schools. Although the 
respondents agreed it was important to develop IDE 
competencies, that attitude was not supported by 
adequate IDE experiences that focused on delivering 
patient care or by the scope of participation, with 
some residents participating in only some courses. 
Moreover, a major challenge was the lack of clarity 
in how IDE competencies were defined. While 86% 
of the respondents agreed that the development of 
IDE competencies was important or very important, 
50% reported that these competencies were not 
clearly defined. 
This survey’s results suggest that IDE educa-
tion in the responding dental school-based programs 
was primarily in the form of some residents from 
different disciplines coming together sometimes for 
clinical case projects or group work. Faculty instruc-
tors appeared to teach in separate clinical spaces that 
did not promote integration. These practices reinforce 
“siloed” dental training in postgraduate education. 
The training may also be lacking in depth and cover-
age. IDE participation was reportedly higher in basic 
sciences courses than in clinical courses, treatment 
planning, or patient care. Participation in IDE was 
reported to be highest in the first year of residencies 
and dropped to almost none in the fourth year. Given 
that the respondents did not rate their incoming resi-
dents highly on their level of preparedness for IDE, 
training experiences during the residencies did not 
seem sufficient to address the gap. 
The respondents also identified potential 
challenges to IDE development and sustainability. 
The top barrier was academic calendar/scheduling 
challenges. In a study of interprofessional education 
at U.S. dental schools, Palatta et al. suggested that 
coordination of schedules needed to be implemented 
to transform non-collaborative care models.20 For 
effective implementation of IDE, it is necessary to 
create opportunities for IDE in advanced/postgradu-
ate dental curricula and also to train faculty to teach 
and assess IDE learning. 
A framework that can help formulate an effi-
cient IDE program is that of Entrustable Professional 
Activities (EPAs).22-24 In the EPA framework, skills, 
knowledge, and attitudes that are learner-centric 
(ability to interpret a radiograph, ability to classify a 
patient’s periodontal disease status) are linked to the 
quality of the work performed (appropriate treatment 
plan).22 EPAs do not substitute for competencies, 
but group competencies into professional activities 
required on a daily basis. 
Our findings also suggest the need for faculty 
development. Similarly, a study of 16 medical schools 
found that faculty development was needed to train 
faculty for shared didactic instruction and to teach 
using the team-based learning and simulation that are 
the most conducive to teaching in interdisciplinary 
teams.25 The EPA framework can also impact faculty 
development (identified as a barrier in our survey) 
by involving faculty in entrustment decisions and 
facilitating a strong understanding of competency-
based education in assessment of students. 
This study had a number of limitations. A 48% 
overall response rate is not sufficient to generalize the 
results to the non-responding schools; also, response 
rates on individual items were lower. However, 
survey respondents represented public and private 
institutions in diverse geographic locations. Some of 
the low response rates on individual questions may 
have been due to the lack of rigorous IDE programs. 
Another limitation is that the survey was distributed 
to associate deans for academic and/or clinical affairs, 
who may not have as much knowledge to accurately 
answer the questions as would program directors. We 
encouraged the recipients to forward the survey to 
persons most knowledgeable with IDE at their institu-
tion. We know this was done in some institutions as 
we had responses from the chair of the postgraduate 
certificate and residency program committee and the 
director of graduate education and associate dean for 
postgraduate affairs. Future researchers on this topic 
should contact program directors directly. 
Table 5. Respondents’ perceptions of severity of barriers 
to implementation of interdisciplinary education (N=23)
Barrier Mean (SD)
Academic calendars and schedule 50.27 (34.52)
Faculty resistance 42.85 (29.73)
Separate patient treatment areas not in  40.47 (34.74) 
proximity to one another 
Lack of institutional support 37.53 (27.34)
Lack of student interest 36.71 (27.11)
Lack of classroom space 24.59 (28.85)
Comparable readiness of students 24.05 (19.68)
Note: Responses were on scale from 0=no barrier to 100=major 
barrier.
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Another important limitation is that, because of 
the survey distribution method selected, none of the 
many advanced/postgraduate programs at institutions 
other than dental schools were invited to participate, 
thus missing the opportunity to assess IDE across 
advanced dental education. Future research should 
include those programs to provide a more complete 
picture of IDE in advanced dental education. Finally, 
a qualitative analysis of IDE based on focus group 
discussions may have yielded more informative data 
regarding challenges surrounding IDE implementa-
tion. This study provided preliminary data to justify 
a follow-up qualitative analysis. Despite these limi-
tations, our study provided some initial information 
about IDE implementation in residency programs at 
dental schools. 
Conclusion
Addressing the needs of the 21st century health 
care system requires all clinicians to function ef-
ficiently in a collaborative care model. In advanced 
dental education, the first step for this is an interdis-
ciplinary framework. However, at the time of this 
survey, most of the dental school-based programs 
participating in our study did not have a clearly 
defined IDE model consisting of competencies, 
defined assessments, and milestones. The majority 
of the responding programs reported IDE efforts 
that consisted of participating in basic and clinical 
science courses, with a minority of respondents re-
porting that their residents delivered patient care as 
part of an interdisciplinary team. The side-by-side 
education of students in a classroom setting should 
be extended to meaningful interactions among resi-
dents that can be evaluated. Furthermore, for an IDE 
model to be successful, there needs to be significant 
faculty development, which seemed to be lacking at 
most institutions. Faculty need training to facilitate 
teaching in teams as well as in pedagogy suited to 
IDE such as team-based learning. Future research 
should collect information that can be used to develop 
competency-based IDE curricula to assist programs 
in training residents in IDE. 
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